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(54) Image forming apparatus for storing document image in memory by one document feeding 
operation and the method thereof 

(57) An image forming apparatus comprises a first 
function (S45, S46) for scanning the image of a docu- 
ment placed on a document table and storing it in a 
memory area, a designating function (S49) for asking 
whether or not the next document is present to an oper- 
ator of the apparatus by indicating a screen thereafter 
and designating whether or not the next document is 
present according to the instruction of the operator; and 
a function (S53, S55) for scanning and storage of the 
document image again when the operator designates 
the presence of the next document, and forming an 
image on an image medium based on the image stored 
as the final document when the operator designates the 
absence of the next document. 
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Description 

The present invention relates to an image forming 
apparatus, such as a copying machine, for obtaining a 
copy image of a document by electronic sorting or mem- 
ory editing copying. 

Conventionally, document inputting control of 
image forming apparatus are adopted following meth- 
ods for determining whether or not the document is the 
last one. 

(1) When the automatic document feeder (ADF) is in 
use 

Each time the document feeding operation finishes, 
presence of a document on the ADF is detected by an 
optical sensor. Since all documents are to be placed on 
the ADF at the same time as the basic premise except a 
special mode, if no document is placed on the ADF at 
the time of starting scanning after a document feeding 
operation, the document to be scanned is determined to 
be the last one. 

(2) When the ADF is not in use 

Without the ADF for successive automatic paper 
feeding, the criterion of determining the presence of the 
next document depends solely upon detecting whether 
or not the user sets a document and depresses the copy 
key. However, by having the absence of the user's 
depressing the copy key as the criterion of no waiting 
document, whether or not the copy key has not been 
operated in a certain time needs to be detected in order 
to make judgment that the copy key has not been 
depressed. Therefore, a certain time is required for 
making the judgment of no waiting document. 

In the case of the above-mentioned (1) the auto- 
matic document feeder (ADF) is in use, since the 
absence of the document on the ADF after inputting a 
document is judged that the preceding document is the 
last one, when a 4 in 1 function is used, by setting a doc- 
ument sheet one by one, a reduced copy of a quarter 
size is outputted each time a document is set. 

In the case of (2) the automatic document feeder 
(ADF) is not in use, since a certain time is required for 
the judgment of no waiting document, it leads to a prob- 
lem of deteriorating operativity. 

An object of the present invention is to provide an 
image forming apparatus capable of designating 
whether or not the next document (last document) is 
present easily and securely without the risk of mishan- 
dling in the document manual placing mode or the one 
document feeding mode with the automatic document 
feeder in the image formation using the page memory. 

An image forming apparatus of the present inven- 
tion comprises means for scanning the image of a doc- 
ument placed on a document table and storing it in a 
memory area; means for asking whether or not the next 



document is present to an operator of the apparatus by 
indicating a screen after processing by the means and 
designating whether or not the next document is 
present according to the instruction of the operator; 

5 means for performing the processing of the scanning 
means again when the asking means designates the 
presence of the next document; and forming means for 
forming an image on an image medium based on the 
image stored in the memory area of the reading means 

w when the asking means designates the absence of the 
next document. 

The present invention is to ask an operator about 
whether or not the next document is present on an oper- 
ation panel for each document sheet using a page 

75 memory without the ADF continuously according to the 
above-mentioned configuration. That is, for example, 
"IS NEXT DOCUMENT PRESENT?", "YES", "NO" 
messages are indicated on a screen so that the opera- 
tor needs only to depress the YES key if the next docu- 

20 ment is present or the NO key if the document being 
processed is the last one. Therefore, an image forming 
apparatus capable of designating the last document 
easily and securely in a dialogue style of the operator 
with the operation panel unlike conventional products 

25 where the operator needs to know the position of spe- 
cial keys, such as an end key can be provided. 

Furthermore, similarly, as to a method of the 
present invention, an image forming method capable of 
designating the last document easily and securely can 

30 be provided. 

The invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

35 FIG. 1 is a schematic diagram of a digital copying 
machine for describing the first embodiment of the 
present invention; 

FIG. 2 is a diagram for describing a finisher; 
FIG. 3 is a diagram for describing the finisher; 
40 FIG. 4 is a diagram for describing the finisher; 

FIG. 5 is a plan view showing the configuration of 
an operation panel; 

FIG. 6 is a diagram showing an indication example 

of a liquid crystal indicating section; 
45 FIGS. 7A, 7B and 7C are diagrams showing an indi- 
cation example of a liquid crystal indicating section; 

FIG. 8 is a block diagram showing configuration 

outline of a digital copying machine control system; 

FIG. 9 is a block diagram showing configuration 
so outline of a scanner section; 

FIG. 10 is a block diagram showing configuration 

outline of a basic section CPU; 

FIG. 11 is a block diagram showing configuration 

outline of a printer section; 
55 FIG. 12 is a diagram showing the relationship 

between a page buffer area M1 of a page memory 

and a file area M2; 

FIGS. 13A and 13B are diagrams showing an 
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example of four documents for describing a 4 in 1 
copy; 

FIG. 14 is a diagram for describing copying in a 
group mode; 

FIG. 1 5 is a diagram for describing copying in a sort 
mode; 

FIGS. 16A, 16B and 16C are flow charts for 

describing processing of 4 in 1 ; and 

FIGS. 17A and 17B are diagrams showing an 

example of three documents for describing a 4 in 1 

copy. 

Hereinafter the present invention will be described 
in further details with reference to drawings. 

The present invention will be described with refer- 
ence to an embodiment comprising a complex type 
image forming apparatus having three functions of a 
copying machine (PPC), a facsimile (FAX), and a printer 
(PRT). 

FIG. 1 is a block diagram illustrating the internal 
configuration of a digital copying machine for describing 
the first embodiment of the present invention. 

The digital copying machine shown in FIG. 1 com- 
prises an apparatus main body 10 wherein a scanner 
section 4 which performs as a reading means later 
described and a printer section 6 which performs as an 
image forming means are provided. 

A document table 12 comprising transparent glass 
on which an object to be read out, namely, a document 
D is mounted is provided on the upper surface of the 
apparatus main body 10. Further, an automatic docu- 
ment feeder (hereinafter abbreviated as ADF) 7 for 
automatically feeding documents onto the document 
table 12 is provided on the upper surface of the appara- 
tus main body 1 0. The ADF 7, which is capable of being 
open or close with respect to the document table 12, 
also functions as an original cover for putting the docu- 
ment D mounted on the document table 12 closely onto 
the document table 12. 

The ADF 7 comprises a document tray 8 on which 
the documents D are set, an empty sensor 9 for detect- 
ing the presence of a document, a pick-up roller 14 for 
picking up documents from the document tray 8 one by 
one, a sheet feeder roller 15 for conveying the picked-up 
document, an aligning roller pair 16 for aligning the 
edge of the document, and a conveying belt 18 
arranged so as to cover substantially the entire docu- 
ment table 12. A plurality of documents set on the doc- 
ument tray 8 upward are picked up from the lowest 
page, that is, the last page and after being aligned by 
the aligning roller pair 16, conveyed to a predetermined 
position on the document table 12 by the conveying belt 
18. 

On the opposite end to the aligning roller pair 16 
with respect to the conveying belt 1 8 in the ADF 7 are a 
reversing roller 20, an irreversible sensor 21, a flapper 
22, and a paper discharging roller 23. A document D of 
which image information read out by the scanner sec- 
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tion 4 later described is fed out from the document table 
12 by the conveying belt 18 so as to be discharged onto 
a document discharging section 24 on the upper sur- 
face of the ADF via the reversing roller 20, the flapper 

5 21 , and the paper discharging roller 22. In the case the 
back side of the document D is to be read out, the doc- 
ument conveyed by the conveying belt 1 8 is reversed by 
the reversing roller 20 by switching the flapper 22 and 
conveyed to the predetermined position of the docu- 
w ment table 12 by the conveying belt 18 again. 

A one document feeding key 11a for designating a 
one document feeding mode is arranged on a paper 
feeding side cover 1 1 of the ADF. 

The scanner section 4 arranged in the apparatus 

is main body 1 0 comprises an exposure lamp 25 as a light 
source for lighting a document D mounted on the docu- 
ment table 12 and a first mirror 26 for deflecting a light 
beam reflected from the document D to a predeter- 
mined direction. The exposure lamp 25 and the first mir- 

20 ror 26 are mounted on a first carriage 27 arranged 
below the document table 12. 

The first carriage 27, which is arranged movably 
parallel to the document table 12, is driven by a driving 
motor via a toothed belt (not illustrated) so as to recipro- 

25 cate below the document table 1 2. 

Further, a second carriage 28, which is arranged 
movably parallel to the document table 12 is provided 
below the document table 12. Second and third mirrors 
30, 31, arranged perpendicular to each other, for suc- 

30 cessively deflecting the light beam reflected from the 
document D and deflected by the first mirror 26 are 
mounted on the second carriage 28. The second car- 
riage 28 is driven by the toothed belt for driving the first 
carriage 27 following the movement of the first carriage 

35 27, and is moved at half a rate with respect to the first 
carriage 27 along the document table 1 2. 

An image forming lens 32 for focusing a light beam 
reflected by the third mirror 31 on the second carriage 
28 and a CCD sensor 34 for photoelectric conversion of 

40 the reflected light beam focused by the image forming 
lens 32 are provided below the document table 12. The 
image forming lens 32 is provided in a plane including 
the optical axis of a light beam deflected by the third mir- 
ror 31 movably via a driving mechanism so that a 

45 reflected light beam can form an image at a desired 
magnification by the movement of the image forming 
lens 32. The CCD sensor 34 converts an incident 
reflected light beam photoelectrically and outputs an 
electric signal corresponding to the read-out document 

50 D. 

On the other hand, the printer section 6 comprises 
a laser exposure device 40, which serves as a latent 
image forming means. The laser exposure device 40 
comprises a semiconductor laser 41 as the light source, 
55 a polygon mirror 36 as the scanning member for contin- 
uously deflecting a light beam outputted from the semi- 
conductor laser 41 , a polygon motor 37 as the scanning 
motor for driving the polygon mirror 36 at a predeter- 
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mined rotation frequency later described, and an optical 
system 42 for deflecting and introducing the laser beam 
from the polygon mirror 36 to a light-sensitive element 
drum 44 later described. The laser exposure device 40 
of the above-mentioned configuration is fixed and sup- 5 
ported by a supporting frame (not illustrated) of the 
apparatus main body 10. 

The semiconductor laser 41 is on-off controlled 
according to the image information of a document D 
read out by the scanner section 4 or the incoming or 10 
outgoing facsimile document information. The laser light 
beam is directed to the light-sensitive element drum 44 
via the polygon mirror 36 and the optical system 42 so 
as to form an electrostatic latent image on the periph- 
eral surface of the light-sensitive element drum 44 by is 
scanning the light-sensitive element drum 44. 

The printer section 6 comprises the rotatable light- 
sensitive element drum 44 arranged substantially in the 
center of the apparatus main body 10 as an image car- 
rier, of which peripheral surface is exposed by a laser 20 
beam from the laser exposure device 40 for forming a 
desired electrostatic latent image. In the vicinity of the 
light-sensitive element drum 44 are a charger 45 for 
electrifying the drum peripheral surface to a predeter- 
mined charge, a developer 46 for supplying a toner as a 25 
developer to the electrostatic latent image formed on 
the peripheral surface of the iight-sensitive element 
drum 44 for developing at a desired image density, an 
exfoliation charger 47 for separating a material to be 
transferred fed from a paper cassette later described, 30 
that is, a copying paper P from the light-sensitive ele- 
ment drum 44, a transcription charger 48 for transferring 
the toner image formed on the iight-sensitive element 
drum 44 onto the paper P p an exfoliation nail 49 for sep- 
arating the copying paper P from the peripheral surface 35 
of the light-sensitive element drum 44, a cleaning 
device 50 for cleaning a toner remained on the periph- 
eral surface of the light-sensitive element drum 44, and 
a destaticizer 51 for eliminating the charge of the 
peripheral surface of the light-sensitive element drum 40 
44. 

A drawable upper cassette 52, a drawable middle 
cassette 53, and a drawable lower cassette 54, loaded 
with copying papers of different sizes, are arranged like 
layers at a lower part of the apparatus main body 10. A 45 
mass storage feeder 55 is provided aside the cassettes 
for storing about 3,000 sheets of copying papers P of 
the frequent use, such as A4 size papers. A detachable 
sheet feeder cassette 57, which also serves as a man- 
ual feeding tray 56, is mounted above the mass storage 50 
feeder 55. 

A conveying path 58 is provided elongating from the 
cassettes and the mass storage feeder 55 through a 
transfer section between the light-sensitive element 
drum 44 and the transcription charger 48. A fixing 55 
device 60 having a fixing lamp 60a is arranged at the 
end of the conveying path 58. A discharging opening 61 , 
which is provided with a finisher 150 of a single tray, is 



formed at the side wall facing to the fixing device 60 of 
the apparatus main body 10. 

Pick-up rollers 63 for picking up a paper P one by 
one are arranged in the vicinity of the upper cassette 52, 
the middle cassette 53, the lower cassette 54 and the 
sheet feeder cassette 57, respectively. A plenty of sheet 
feeder roller pairs 64 for conveying copying papers P 
picked up by the pick-up rollers 63 are arranged in the 
conveying path 58. 

A resist roller pair 65 is provided upstream of the 
light-sensitive element drum 44 in the conveying path 
58. The resist roller pair 65 is for correcting the inclina- 
tion of the picked-up copying paper P as well as for 
aligning the edge of the toner image on the light-sensi- 
tive element drum 44 and the edge of the copying paper 
P and feeding the copying paper P to the transfer sec- 
tion at the rate the same as the movement of the periph- 
eral surface of the light-sensitive element drum 44. 
Before the resist roller pair 65, that is, at the side of the 
sheet feeder roller 64, is a pre-aligning sensor 66. 

A copying paper P picked up one by one from the 
cassettes or the mass storage feeder 55 by the pick-up 
roller 63 is conveyed to the resist roller pair 65 by the 
sheet feeder roller pairs 64. The copying paper P is con- 
veyed to the transfer section after having the edge 
aligned by the resist roller pair 65. 

A developer image formed on the light-sensitive 
element drum 44, that is, a toner image is transferred on 
a paper P by the transcription charger 48 in the transfer 
section. The copying paper P having the toner image 
transferred thereon is removed from the peripheral sur- 
face of the light-sensitive element drum 44 by the exfo- 
liation charger 47 and the exfoliation nail 49, and 
conveyed to the fixing device 60 via the conveying belt 
67 partially comprising the conveying path 58. After 
having the developer image fixed on the copying paper 
P by the fixing device 60, the copying paper P is dis- 
charged onto the finisher 150 via the discharging open- 
ing 61 by the sheet feeder roller pair 68 and the paper 
discharging roller pair 69. 

An automatic both sides device 70 for reversing and 
sending the copying paper P passed through the fixing 
device 60 to the resist roller pair 65 again is provided 
below the conveying path 58. The automatic both sides 
device 70 comprises a temporary stacking section 71 
for temporarily stacking the copying paper P, a reversing 
path 72 branching from the conveying path 58 for 
reversing and introducing the copying paper P passed 
through the fixing device 60 to the temporary stacking 
section 71 , a pick-up roller 73 for picking up the copying 
paper P stacked in the temporary stacking section 71 
one by one, and a sheet feeder roller 75 for feeding the 
picked up paper to the resist roller pair 75 via a convey- 
ing path 74. A sorting gate 76 for selectively sorting the 
copying paper P to the discharging opening 61 or the 
reversing path 72 is provided at the branch point of the 
conveying path 58 and the reversing path 72. 

In the case of the both side copying, the copying 
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paper P passed through the fixing device 60 is intro- 
duced to the reversing path 72 by the sorting gate 76 
and is temporarily stacked in the temporary stacking 
section 71 in the reversed state. Then it is conveyed to 
the resist roller pair 65 via the conveying path 74 by the 5 
pick-up roller 73 and the sheet feeder roller pair 75. The 
copying paper P is aligned by the resist roller pair 65, 
then conveyed to the transfer section again so that a 
toner image is transferred on the back side of the copy- 
ing paper P. The copying paper P is discharged to the w 
finisher 150 via the conveying path 58, the fixing device 
60 and the paper discharging roller 69. 

The finisher 150 is for stabling and storing each set 
of discharged documents. As shown in FIG. 2, when- 
ever a copying paper P to be stapled is discharged from 75 
the discharging opening 61 , it is aligned by gathering at 
the side to be stapled by a guide bar 151. After dis- 
charging all the papers, a paper pressing arm 152 
presses one set of the discharged copying papers P so 
as to be stapled by a stapler unit 153. Then the guide 20 
bar 151 lowers to the position shown by a broken line in 
FIG. 3, and each set of the stapled copying papers P is 
discharged to a finisher discharging tray 154 by a fin- 
isher discharging roller 155 as shown in FIG. 4. The 
amount of lowering trie finisher discharging tray 154 is 25 
defined according to the number of the copying papers 
P to be discharged to some extent, so as to lower step- 
wise as each set is discharged. The guide bar 151 for 
aligning the discharged copying papers P is arranged at 
a position not to contact with the stapled copying papers 30 
P on the finisher discharging tray 154. 

The finisher discharging tray 154 is connected to a 
shift mechanism (not illustrated) for shifting (for exam- 
ple, to the four directions including back, forth, right and 
left) each one in a sort mode. 35 

An operation panel 80 for inputting various copying 
conditions and copying starting signals for starting cop- 
ying operation is provided at an upper front part of the 
apparatus main body 10. 

As shown in FIG. 5, the operation panel 80 com- 40 
prises ten keys 81 , a copy key 82, a state indicating sec- 
tion 83, a liquid crystal indicating section 84, a 
document size setting key 85, a sheet size setting key 
86, a density indicating section 87, a density setting 
section 88, a magnification setting key 89, a clear/stop as 
key 90, a finisher key 91, an interrupting key 92, an all 
clear key 93, and a cassette selecting key 94. 

The ten keys 81 are for setting the document 
number or the copying number. 

The copy key 82 is for instructing the start of copy- so 

ing. 

The state indicating section 83 is for indicating the 
selection state of the paper feeding cassette or jamming 
of a document or a copying paper. 

The liquid crystal indicating section 84 is for indicat- ss 
ing the document number of the copying number as well 
as indicating or informing the copying magnification or 
editing. The liquid crystal indicating section 84 is pro- 
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vided with a touch panel for inputting various operation 
instructions. For example, as shown in FIG. 6 a mes- 
sage of "READY FOR COPYING, A4 ( - 100%, 1" is 
shown when not in use as well as a BASIC key, an EDI- 
TION key. an EXPANSION key, a SET ADJUSTMENT 
key are indicated for inputting. 

When the EDITION key shown in the liquid crystal 
indicating section 84 is inputted, memory editing func- 
tion can be selected and instructed among the 4 in 1 
mode where four documents are copied on one sheet P, 
the 2 in 1 mode where two documents are copied on 
one sheet P, and the saddle stitch mode (magazine 
mode) where documents are copied with a page order 
like a book by the saddle stitch. 

In the saddle stitch mode, for example, 8 pages of 
B5 size documents are copied on B4 size copying 
papers with the first page and the eighth page of the 
documents copied on the back side of the first B4 size 
copying paper and the second page and the seventh 
page copied on the front side thereof, and the third page 
and the sixth page copied on the back side of second 
B4 size copying paper and the fourth page and the fifth 
page copied on the front side thereof. By the saddle 
stitch of the copied papers, a copy like a book (maga- 
zine) having the first to eighth pages arranged in order 
can be obtained. 

FIGS. 7A, 7B and 7C are diagrams showing an indi- 
cation example of a liquid crystal indicating section. 

When making a copy in processing in a mode of the 
above-mentioned memory editing function without 
using the ADF 7 or with the one document feeding 
mode of the ADF 7, a message of "IS NEXT DOCU- 
MENT PRESENT?" is shown on the liquid crystal indi- 
cating section 84 as shown in FIG. 7A whenever the 
copy key 82 is depressed as well as the YES key and 
the NO key are indicated. The YES key is to be 
depressed when a next document is present and the 
NO key is to be depressed when a next document is not 
present. 

The case of indicating only the NO key as shown in 
FIG. 7B is also possible. In this case an operator is to 
depress the NO key only for the last document. 

When the document feeding mode 161 is selected 
in the mode setting screen 161 as shown in FIG. 7C, a 
one document feeding mode 165 and a successive 
feeding mode (default) 167 are indicated. 

The document size setting key 85 is to set the size 
of a document D. 

The sheet size setting key 86 is to set the size of a 
paper P. 

. The density indicating section 87 is to indicate the 
copy density set by the density setting key 88. 

The magnification setting key 89 is to set the copy- 
ing magnification. 

The clear/stop key 90 is to clear the content set by 
the ten keys 81 to reset to the standard state. 

The finisher key 91 is to set the sorting modes 
including staple, sort, and group. 
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The interrupting key 92 is to set an interrupting 
copy. 

The all clear key 93 is for stopping the operation. 

The cassette selecting key 94 is to select the paper 
feeding cassettes 52, 53, 54, 55 for feeding the papers 
P. 

The control circuit of the image forming apparatus 
will be described with reference to FIGS. 8 to 11 . 
FIG. 8 is a schematic diagram of the configuration block 
diagram of a digital copying machine control system of 
an embodiment, FIG. 9 shows a scanner section, FIG. 
10 shows a basic section CPU and FIG. 11 shows a 
printer section. 

A digital copying machine control system, which 
has the scanner section 4 and the printer section 6 con- 
nected by an image processing means 214, comprises 
two main blocks, that is, a basic unit 301 comprising the 
digital copying machine, and a page memory 302 for the 
memory copying (electronic sorting) by receiving and 
recording image data from the basic unit 301 , and trans- 
ferring the recorded image data again to the basic unit 
301. 

The basic unit 301 and the page memory 302 are 
connected with a basic unit system interface 316 and a 
basic section image interface 317 for the interchange of 
image data. 

The basic unit 301 comprises an inputting means 
(scanner section) 4, an outputting means (printer sec- 
tion) 6, an image processing section 314, and a control 
means (basic section CPU) 31 1 for controlling them. 

The main CPU 100 of the control means (basic sec- 
tion CPU) 311 is connected with a ROM 102, a RAM 
104, an image memory 106, an internal interface 122, 
an external interface 123, a facsimile interface 126, a 
printer interface 128, a sub storage interface 130, a 
code converter circuit 132, and a compression/expan- 
sion circuit 134. The internal interface 128 is connected 
with the operation panel 80. The external interface 123 
is connected with the above-mentioned ADF 7 as an 
external device. The facsimile interface 126 is con- 
nected with a public network 136. The printer interlace 
128 is connected with an external device 138. The sub 
storage interface is connected with an IC card 
reader/writer 142 and a hard disk driver 144. 

Here recording and reading image information is 
conducted by the main CPU 100. For example, in 
recording the image information, the image information 
read out by the scanner section 4 by the control of the 
scanner CPU 160 is recorded in the image memory 106 
by the instruction from the main CPU 100. The instruc- 
tion from the main CPU 100 is carried out by defining a 
mode by the input from the operation panel 80 (key 
input) or the input from the one document feeding key 
1 1a in the above-mentioned ADF 7. 

A parameter table 104a is to be set in the RAM 104. 
Copying conditions set by the operation panel 80, etc. 
are to be recorded in the parameter table 104a. Condi- 
tions not set thereby will be dealt with predetermined 



values. Parameters included in the copying conditions 
are the number of copying, the document size, the 
paper sheet size, the magnification, the sorting mode, 
the 4 in 1 mode, the 2 in 1 mode, the saddle stitch 
s mode, and the one document feeding mode of the ADF 
7. 

Configuration of the scanner section 4 will be 
described with reference to FIG. 9 in detail. The scanner 
CPU 160 of the scanner section 4 is connected with and 
10 controls a lamp controller 164 for controlling an expo- 
sure lamp 25, a motor driver 168 for controlling a scan- 
ning motor 1 66, and a driver section 1 72 for driving and 
controlling sensor, switch and solenoid 170, and further- 
more, is connected with and controls an A/D converter 

is 176 for processing the image information outputted 
from the CCD sensor 34, a resolution conversion circuit 
178, a shading correction circuit 179, an image quality 
improving circuit 180, and a binarization circuit 182. 
The printer section 6 will be described in detail with 

so reference to FIG. 11. The printer CPU 190 of the printer 
section 6 is connected with and controls a main motor 
driver 194 for driving a main motor 192, a driver section 
198 for driving and controlling sensor, switch, and sole- 
noid 196, a fixing lamp controller 202 for controlling a 

25 fixing lamp 60a, a high voltage controller 212 for apply- 
ing and controlling a high voltage from high voltage 
transfers 213, 214, 215 to a charger 45, a transcription 
charger 48, and an exfoliation charger 47, a destaticizer 
controller 216 for controlling a destaticizer 51, a sheet 

30 feeder controller 224 for controlling a sheet feeder 
motor 222 for sheet feeder roller pairs 64, 68, a resist 
roller pair 65, a conveying belt 67, a discharging roller 
pair 69, and a demodulation circuit 232 for controlling a 
laser driving circuit 230 for a semiconductor laser 41 

35 and a polygon motor 37. 

The page memory section 302 will be described 
with reference to FIG. 8. The page memory section 302 
comprises a system control section 304 for controlling 
the access from the basic unit 301 to the page memory 

40 323, a recording means (page memory) 323 for tempo- 
rarily recording image data, an address controller 306 
for generating the address of the page memory 323, an 
image bus 320 for data transfer among the devices in 
the page memory section 302, a control bus 321 for 

45 transfer of control signals between the devices in the 
page memory section 302 and the system control sec- 
tion 304, a data control section 307 for data transfer 
between the page memory 323 and the other devices 
via the image bus 320, an image data l/F 308 for inter- 
so facing image data for transferring the image data with 
the basic unit 301 via an image interface 317, a resolu- 
tion conversion binary rotator 325 for converting image 
data to the resolution of another device when the image 
data is transmitted to the device having a different reso- 

55 lution, converting image data received from a device 
having a different resolution to the resolution of the 
printer section 6 of the basic unit 301, and conducting 
the 90 degree rotation processing of binary image data, 
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a compression/expansion means 324 for compressing 
inputted image data or expanding compressed image 
data for visualizing via the printer section 6 for devices 
transmitting or recording image data after compression, 
such as facsimile transmission or optical disk recording, 
and a multivalue rotation memory 309 connected with 
the image data l/F 308 and used when the image data 
. is outputted from the printer section 6 with the image 
data rotated by 90 degrees or -90 degrees. 

As shown in FIG. 12, the page memory 323 is 
divided to a page buffer area Ml where image data of a 
document read out by the scanner section 4 are written 
and a file area M2 where the image data is compressed 
and separated by each page. 

The head address of each page of the file area M2 
is recorded in the data head address storage area M3 
for every file area page. 

The page memory 323 further comprises an image 
composing area M3 for an editing memory. Accordingly, 
for example, in the 4 in 1 mode, image data for four 
pages are successively stored in the page buffer area 
M1. The first document is reduced to the 1/4 size and 
stored in the left upper area of the image composing 
area M3 divided in four, the second document is 
reduced to the 1/4 size and stored in the right upper 
area of the image composing area M3 divided in four, 
the third document is reduced to the 1/4 size and stored 
in the left lower area of the image composing area M3 
divided in four, and the fourth document is reduced to 
the 1/4 size and stored in the right lower area of the 
image composing area M3 divided in four successively. 
The composed image data stored in the image compos- 
ing area M3 are read out by each line so as to be out- 
putted to the printer section 6. 

In this case, a copy (printed product) as shown in 
FIG. 13B can be obtained for four documents shown in 
FIG. 13A. 

The staple electronic sorting will be described with 
reference to FIGS. 14 and 15. FIG. 14 is a diagram for 
describing copying in a group mode. FIG. 15 is a dia- 
gram for describing copying in a sort mode. 

As an example, the case of making two sets copy of 
3 page documents will be presented. 

In the group mode copying shown in FIG. 14, docu- 
ments D are fed from the ADF tray 7 to the document 
reading position in the order of D3-D2-D1. By being 
read in the scanner section 4, the images will be stored 
in the page memory in the order of D3-D2-D1 . Further- 
more, according to the application, for example, by the 
printing combination, the images can be formed on cop- 
ying papers P in the order of D1-D1-D2-D2-D3-D3. The 
copying papers P on which the images are formed are 
stacked on the finisher discharging tray 154 in the 
descending order of D1-D1-D2-D2-D3-D3. 

In the electronic sort mode copying using staples 
shown in FIG. 15, the documents D are fed from the 
ADF 7 to the document reading position in the order of 
D3-D2-D1. By being read in the scanner section 4, the 



images will be stored in the page memory 323 in the 
order of D3-D2-D1 . The images are outputted from the 
page memory 323 to the printer section 6 in the order of 
D3-D2-D1, stapled and discharged onto the tray. Simi- 
5 larly, the images are outputted from the page memory 
323 to the printer section 6 in the order of D3-D2-D1 , 
stapled and discharged onto the finisher discharging 
tray 154. The copying papers P discharged to the fin- 
isher discharging tray 154 are already stapled in the 
io descending order of D1 -D2-D3 so that an operator can 
have stapled two sets copy of the documents. 

The 4 in 1 processing in the above-mentioned con- 
figuration will be described with reference to the flow 
chart of FIG. 16A. 
is When the edit key is inputted (S2) with the initial 
screen indicated on the liquid crystal indicating section 
84 of the operation panel 80 (S1), the main CPU 100 
determines the memory edition copying mode (S3) and 
displays the 4 in 1 key, the 2 in 1 key, and the saddle 
20 stitch key on the liquid crystal indicating section 84 (S4). 
In the case the 4 in 1 key is inputted by the operator 
according to the display (S5), the main CPU 100 judges 
the 4 in 1 mode processing and ensures the page buffer 
area M 1 and the image composing area M3 of the page 
25 memory (S6). If the 4 in 1 mode is not selected, normal 
processing is conducted (S20). 

Then the operator sets one or plural documents on 
the document tray 8 (S7) or places the first document on 
the document table 12 (S8). 
30 In the case documents are set on the document 
tray 8, by the input of the one document feeding mode 
key 1 1a by the operator (S9), the main CPU determined 
the one document feeding mode (S10). 

In the case the main CPU 100 determines the input 
35 of the copy key 82 by the operator (S1 1 ), just one of the 
documents placed on the document tray 8 of the ADF 7 
is conveyed by the one document feeding mode to be 
placed on the document table 12 (S12). After placing, 
the main CPU 100 functions the scanner section 4 for 
40 scanning the document on the document table 12 
(S13). The main CPU 100 supplies the image data read 
out by the scanner section 4 to the page memory 323 
via the image processing section 314, the basic section 
image interface 317, the image data interface 308, the 
45 image bus 320, and the data control section 307 suc- 
cessively to store the data in the page buffer area M1 of 
the page memory 323 (S14). 

When the main CPU 100 starts reading operation 
by the scanner section 4, a message of "IS NEXT DOC- 
so UMENT PRESENT?", the YES key, and the NO key are 
displayed in the liquid crystal indicating section 84 as 
shown in FIG. 7A(S15). 

When the operator input the copy key 82 with the 
message display on (S16), it returns to the step 12 so 
55 that the next document placed on the document tray 8 of 
the ADF 7 is placed on the document table 12. When 
the YES key is inputted with the above-mentioned mes- 
sage display on (Si 7), it returns to the step 1 1 so that 



45 



50 



7 



13 



EP 0 833 210 A2 



14 



the copy key 82 is inputted. 

When the NO key is inputted with the above-men- 
tioned message display of the step 1 5 or when a prede- 
termined time (measured by a timer (not illustrated)) 
has passed (S18) ( the main CPU 100 judges the termi- 
nation of scanning of the document by the scanner sec- 
tion 4 to start the print operation (S19). 

In the 4 in 1 mode in the above-mentioned page 
memory 323, the image data for four pages are stored 
in the page buffer area M1 by being reduced and com- 
posed in the image composing area M3, and com- 
pressed and stored in the file area M2 as mentioned 
above. 

When the main CPU 100 judges the termination of 
scanning of the document by the scanner section 4 by 
the NO key input, the image data stored in the page 
buffer area M1 are reduced and composed in the image 
composing area M3. 

Accordingly, the image data are printed in the 4 in 1 
mode by the image data stored in the file area M2 being 
expanded and outputted to the printer section 6, or by 
the image data stored in the image composing area M3 
being outputted to the printer section 6. 

For example, if the NO key is inputted when the 
three pages shown in FIG. 1 7A are read out and the 
image data for the three pares are stored in the page 
buffer area M1, the image data for the three pages are 
composed by being reduced and stored in the image 
composing area M3 respectively. The image data are 
printed in the 4 in 1 mode with the fourth page blank as 
shown in FIG. 17B by printing the composed image data 
in the image composing area M3 in the printer section 6. 

When the first document is placed on the document 
table 12 in the above-mentioned step 8, it proceeds to 
the step 13. The subsequent processes are conducted 
in the same manner. However, in the case the YES key 
is inputted in the step 17, it returns to the step 8 so that 
the next document is placed on the document table 12, 
and in the case the copy key 82 is inputted in the step 
1 6, it returns to the step 1 3 so that the next document is 
scanned. 

Accordingly, a message of "IS NEXT DOCUMENT 
PRESENT?" as well as the YES key and the NO key are 
indicated for each document. Since the apparatus can 
await the user's instruction (or document input) for each 
document, and the last document page can be desig- 
nated explicitly by the user (by depressing the NO key), 
a desired result can be obtained in the 4 in 1 mode. 

Although the operation in the 4 in 1 mode was 
explained in the above-mentioned embodiment, the 
present invention is^not limited thereto, but the similar 
results can be obtained also in the 2 in 1 mode, the sad- 
dle stitch mode, and the electronic sort mode. That is, a 
message of "IS NEXT DOCUMENT PRESENT?" as 
well as the YES key and the NO key are indicated for 
each document in copying with a page memory. Since 
the apparatus can await the user's instruction (or docu- 
ment input) for each document, and the last document 



page can be designated explicitly by the user (by 
depressing the NO key), a desired result can be 
obtained in the electronic sort or the memory editing 
copy 

5 The processing in the other modes with the page 
memory but the 4 in 1 mode shown in the flow chart of 
FIG. 16A in the above-mentioned configuration will be 
described with reference to the flow charts of FIGS. 1 6B 
and 16C. 

10 The initial screen is indicated on the liquid crystal 
indicating section 84 of the operation panel 80 (S21). 
The user can proceed the operation from the initial 
screen by setting a desired function mode. The judg- 
ment is made on whether or not the user select a mode 
is which requires storage of the image data in the page 
memory, such as the sort mode, the group mode, the 
magazine mode, the 4 in 1 mode, the 2 in 1 mode, and 
the both side mode (S21) here. The main CPU 100 rec- 
ognize and ensures the page buffer area M1 and the 
20 image composing area M3 of the page memory accord- 
ingly (S27). In the case none of these modes is 
selected, normal processing is conducted (S25) without 
performing the present invention. 

Then judgment is made on whether or not the first 
25 document is placed on the document table 12 (S29). In 
the case a document is placed thereon, the main CPU 
1 00 judges that it is the document manual placing mode 
to turn on the hand place flag (S37). If a document is not 
placed, further judgment is made on whether one or plu- 
30 ral documents are set on the document tray 8 by the 
operator (S31). rf the documents are set on the docu- 
ment tray 8, further judgment is made on whether or not 
the one document feeding mode 165 shown in FIG. 7C 
is selected by the operator (S33). 
35 If the one document feeding mode 165 is selected, 
the one document feeding mode flag is turned on (S39). 
If it is not selected, the normal ADF processing is per- 
formed (S35). 

Since the operation mode to be used in the 
40 processing has been clear until this stage, the process- 
ing operation will start by depressing the copy key 82 by 
the operator (S41). 

If it is the one document feeding mode, shown in 
FIG, 16C, if any document is detected on the document 
45 tray 8 (S61 ), the document placed on the document tray 
8 of the ADF 7 is conveyed to be placed on the docu- 
ment table 12 (S63). After document conveyed, the 
main CPU 100 functions the scanner section 4 for scan- 
ning the document on the document table 12 (S65). The 
so main CPU 100 supplies the image data read out by the 
scanner section 4 to the page memory 323 via the 
image processing section 314, the basic section image 
interface 317, the image data interface 308, the image 
bus 320, and the data control section 307 successively 
55 to store the data in the page buffer area M1 of the page 
memory 323 (S67). 

And, the main CPU 100 repeats the steps of S63 to 
S67 till all the documents read is finished. When the 
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main CPU 100 fails to detect the document in the docu- 
ment tray 8 of the ADF and predetermined time passed, 
a message of "IS NEXT DOCUMENT PRESENT?", the 
YES key, and the NO Key are displayed in the liquid 
crystal indicating section 84 as shown in FIG. 7A (S71), 5 

Next, whether or not the YES key is depressed is 
confirmed (S73). In the case the YES key is depressed, 
the same reading operation will be conducted (S61, 
S63, S65, S67). 

If it is not depressed, whether or not the NO key is io 
depressed is confirmed and at the same time, whether 
or not a predetermined time (measured by a timer (not 
illustrated)) has passed is confirmed. If it satisfied either 
condition, the main CPU 100 finishes the scanning 
operation of the document by the scanner section 4 to is 
start the print operation according to the image data 
stored in the page memory based on the selected oper- 
ation mode (S77). 

According to the above-mentioned procedure, the 
documents on the document tray 8 of the ADF 7 are 20 
read out by the selected one document feeding mode 
with the input document to the document tray by the 
operator unlike the conventional products where the 
information is stored in the page memory as, a whole. 

In not only the one document feeding mode, but 25 
also in the manual placing mode, documents are read 
out in the same manner except that the step 43 process 
is not conducted. Accordingly, since the reading opera- 
tion is conducted consecutively after depressing the 
copy key 82 by the operator after confirming the content 30 
of each document, the secure image data storage with- 
out mishandling in the reading operation can be 
achieved. 

Although the operation in the sort mode, group 
mode, magazine sort, 4 in 1 mode, 2 in 1 mode, and 35 
both sides mode were explained in the above-men- 
tioned embodiment, the present invention is not limited 
thereto, but can be used for any case of copying with a 
page memory. 

That is, a message of "IS NEXT DOCUMENT 40 
PRESENT?" as well as the YES key and the NO key are 
indicated for each document in storing a document 
image in a page memory. Since the apparatus can await 
the user's instruction (or document input) for each doc- 
ument, and the last document page can be designated 45 
explicitly by the user by depressing the NO key, free 
document editing can be achieved in a sort mode or a 
group mode where the page memory is used. 

As heretofore mentioned in detail, according to the 
present invention, since the last page of documents can so 
be instructed to the apparatus after reading the page, 
an image forming apparatus, which provides an opera- 
tion system capable of designating the last page easily 
and securely without the risk of mishandling in the man- 
ual placing mode without the automatic document 55 
feeder or in the one document feeding mode with the 
automatic document feeder for obtaining a copy image 
by the electronic sort function or the memory editing 



function. 
Claims 

1 . An image forming apparatus characterized by com- 
prising: 

means (100, 165, 311, 4, 7, S12, S13, S14, 
S37, S39, S43, S45, S47, S51, S53, S55) for 
scanning an image of a document placed on a 
document table and storing it in a memory area 

(323); 

means (100,-80, 84, 86, S15, S23, S49, S71) 
for asking whether or not a next document is 
present to an operator of the apparatus by indi- 
cating a screen after processing by the scan- 
ning means and designating whether or not the 
next document is present according to the 
instruction of the operator; 
means (82, 100, 102, 104, S16, S17, S51, S53, 
S73) for performing the processing of the scan- 
ning means again when the asking means des- 
ignates the presence of the next document; 
and 

means (100, 311, 314, 6, S18. S55, S75) for 
forming an image on an image medium corre- 
sponding to the image stored in the memory 
area of the reading means when the asking 
means designates the absence of the next doc- 
ument. 

2. The image forming apparatus according to claim 1 , 
characterized in that the asking means includes 

means (84, S15, S49) for indicating a question 
asking whether or not the next document is 
present on an operation panel; and 
means (84, S15, S49) for indicating an "YES" 
key and a "NO" key on a touch panel according 
to the question on the operation panel . 

3. The image forming apparatus according to claim 1 , 
characterized in that the performing means 
includes 

means (S16, S51) for performing the process- 
ing of the scanning means again when the key 
for starting the image formation (82) of the 
image forming apparatus is depressed. 

4. The image forming apparatus according to claim 1 , 
characterized in that the scanning means includes 

means (7) for automatically conveying the one 
or plural of documents loaded on a tray to the 
document table one by one; 
means (FIG. 7C, 165, S39) for determining 
whether the one document feeding mode is 
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performed or not; and 

means (100, 311, 4, S12, S13. S14, S63, S65, 
S67) for conveying automatically document 
loaded on the tray to the document table, scan- 
ning and storing the document image in the 5 
memory area when the determining means has 
determined to conduct the one document feed- 
ing mode and the document on the tray is 
detected. 

70 

The image forming apparatus according to claim 1, 
characterized in that the asking means includes 

means (S23) for determining the selection of 
an image editing mode with the memory area 15 
for the document image according to the oper- 
ator's instruction; and 

means (100, 80, 84, SI 5, S49) for asking 
whether or not the next document is present to 
the operator of the apparatus by indicating a 20 
screen after the selection of one of the image 
editing modes by the determining means and 
processing by the scanning means, and desig- 
nating whether or not the next document is 
present according to the instruction of the oper- 25 
ator. 

The image forming apparatus according to claim 1 , 
characterized in that the asking means includes 



means (S23) for determining the selection 
according to the instruction of the operator from 
a sort mode, a group mode, a magazine mode, 
a 4 in 1 mode, a 2 in 1 mode, a both sides 
mode, which are the image editing modes for 35 
editing the document image using the memory 
area; and 

means (100, 80, 84, S15, S49) for asking 
whether or not the next document is present to 
the operator of the apparatus by indicating a 40 
screen after the selection of one of the image 
editing modes by the determining means and 
processing by the scanning means, and desig- 
nating whether or not the next document is 
present according to the instruction of the oper- 45 
ator. 

The image forming apparatus according to claim 1 , 
characterized in that the scanning means includes 

so 



means (7) for automatically conveying the one 
or plural of documents loaded on a tray to the 
document table one by one; 
means (S37) for judging it is a manual placing 
mode where the document is placed on the 
document table by the operator without the 
conveying means when the document is placed 
on the document table before conveyance of 



the document by the conveying means ; and 
means (S43, S45, S47, S51, S53, S55) for 
storing the image on the document table in the 
memory area when the judging means has 
judged that it is the manual placing mode with- 
out the conveying means according to the con- 
secutive operation of the operator. 

8. The image forming apparatus according to claim 1 , 
characterized in that the forming means includes 

means (100, 311,314, 6, S18, S55) for forming 
an image on an image medium corresponding 
to the image stored in the memory area of the 
reading means when a predetermined time has 
passed without the instruction from the opera- 
tor after displaying the screen by the asking 
means. 

9. The image forming apparatus according to claim 1 , 
characterized in that the asking means includes 

means (84, S15, S49) for indicating a question 
asking whether or not the next document is 
present on an operation panel; and 
means (86, S15, S49) for indicating a "NO" key 
on a touch panel according to the question on 
the operation panel. 

10. An image forming method using an image forming 
apparatus, characterized by comprising: 

a step (S12, S13, S14, S37, S39, S43. S45 t 
S47, S51, S53, S55) for scanning an image of 
a document placed on a document table and 
storing it in a memory area (323) ; 
a step (S15, S23. S49, S71) for asking whether 
or not a next document is present to an opera- 
tor of the apparatus by indicating a screen after 
the scanning step and designating whether or 
not the next document is present according to 
the instruction of the operator; 
a step (S16, S17, S51, S53) for performing the 
scanning step again when the asking step des- 
ignates the presence of the next document; 
and 

a step (S18, S55, S75) for forming an image on 
an image medium corresponding to the image 
stored in the memory area of the reading proc- 
ess when the asking step designates the 
absence of the next document. 

11. The image forming method according to claim 10, 
characterized in that the asking step includes 

55 

a step (S15, $49) of indicating a question ask- 
ing whether or not the next document is 
present on an operation panel; and 
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a step (S15, S49) of indicating an "YES" key 
and a "NO" key on a touch panel according to 
the question on the operation panel. 

12. The image forming method according to claim 10, 
characterized in that the performing step includes 

a step (S16, S51) for performing the process- 
ing of the scanning step again when the key for 
starting the image formation (82) of the image 
forming apparatus is depressed. 

13. The image forming method according to claim 10, 
characterized in that the scanning step includes 

a step (7) for automatically conveying the one 

or plural of documents loaded on a tray to the 

document table one by one; 

a step (S39) for determining whether a one 

document feeding mode is performed or not; 

and 

a step (S12, S13, S14, S63, S65, S67) for con- 
veying automatically document loaded on the 
tray to the document table, scanning and stor- 
ing the document image in the memory area 
when the determining step has determined to 
conduct the one document feeding mode and 
the document on the tray is detected . 

14. The image forming method according to claim 10, 
characterized in that the asking step includes 

a step (S23) for determining the selection of an 
image editing mode with the memory area for 
the document image according to the opera- 
tor's instruction; and 

a step (S1 5, S49) for asking whether or not the 
next document is present to the operator of the 
apparatus by indicating a screen after the 
selection of one of the image editing modes in 
the determining process and processing in the 
scanning step, and designating whether or not 
the next document is present according to the 
instruction of the operator. 

15. The image forming method according to claim 10, 
characterized in that the asking step includes 

a step (S23) for determining the selection 
according to the instruction of the operator from 
a sort mode, a group mode, a magazine mode, 
a 4 in 1 mode, a 2 in 1 mode, a both sides 
mode, which are the image editing modes for 
editing the document image using the memory 
area; and 

a step (S1 5, S49) for asking whether or not the 
next document is present to the operator of the 
apparatus by indicating a screen after the 



selection of one of the image editing modes in 
the determining process and processing in the 
scanning step, and designating whether or not 
the next document is present according to the 
5 instruction of the operator. 

16. The image forming method according to claim 10, 
characterized in that the scanning step includes 

io a step (7) for automatically conveying the one 

or plural of documents loaded on a tray to the 
document table one by one; 
a step (S37) for judging it is a manual placing 
mode where the document is placed on the 

is document table by the operator without the 

conveying process when the document is 
placed on the document table before convey- 
ance of the document by the conveying proc- 
ess; and 

20 a step (S43, S45, S47, S51 , S53, S55) for stor- 

ing the image on the document table in the 
memory area when the judging process has 
judged that it is the manual placing mode with- 
out functioning the conveying process accord - 

25 ing to the consecutive operation of the operator 



17. The image forming method according to claim 10, 
characterized in that the forming step includes 

30 

a step (S1 8, S55) for forming an image on an 
image medium corresponding to the image 
stored in the memory area of the reading proc- 
ess when a predetermined time has passed 
35 without the instruction from the operator after 

displaying the screen in the asking step. 

18. The image forming method according to claim 10, 
characterized in that the asking step includes 

40 

a step (S15, S49) for indicating a question ask- 
ing whether or not the next document is 
present on an operation panel; and 
a step (S15, S49) for indicating a "NO" key on a 
touch panel according to the question on the 
operation panel. 
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